Abstract-Raw wool, after being removed from sheep, is called "greasy wool" Wool scouring is a process of washing wool in hot water and detergent to remove the non-wool contaminants. In this research in place of conventional wool scouring ecofriendly, scouring was developed using Cow Urine (Gomutra) as natural ecofriendly scouring agent. Gomutra is used as alkali medium with an optimized value of 150 gpl along with natural detergent Sapindus Saponaria (Ritha) of 20 gpl, in five-bowl system. A study was done on use of ultra sound technology for wool scouring which help in reduction of time and chemical consumptions. Also, it was observed that using this optimized recipe, effluent load in case of ultrasound and cow urine scouring was reduced by 40%, without hampering the other desired mechanical properties of wool. An attempt has also been made for wool scouring of raw greasy wool in dry state with the help of grease adsorbing particles at very low temperature (less than 50˚C) in an eco-friendly manner. The other benefits of developed scouring process are; reduced processing temperature, time, less or minimal effluent load. In addition, these processes do not hamper the physical and dyeing properties of wool fiber
vapor/vacuum bubbles in the liquid medium, which grow to maximum sizes proportional to the applied ultrasonic frequency and then implode, releasing their energies. The use of ultrasound in textile wet processing offers many potential advantages including energy savings, process enhancement and reduced processing times. Ultrasonic method has been effectively utilized in various fabric preparation processes including desizing, scouring, bleaching, mercerization and auxiliary processes, like washing and laundering [4, 5] .
C. Cow Urine (Gomutra)
Recently the Gomutra has been granted U.S. Patents (No. 6896907 and 6, 410, 059) for its medicinal properties, particularly for its use along with antibiotics for the control of bacterial infection and fight against cancers. Gomutra contains total natural Nitrogen ranging from 6.8 to 21.6 g N / litter, consisting of Urea (69%), Allantoin (7.3%), Hippuric acid (5.8%), Creatinine (3.7%), Creatine (2.5%), Uric acid (1.3%), Hypoxanthine (0.5%), Free Amino acid (1.3%) and Ammonia (2.8%) [6] . Owing to its excellent anti-oxidant and antibacterial activity, Gomutra has been found capable of curing several diseases by urine therapy [7] leading to award of several patents such as: (i) pharmaceutical composition of cow urine distillate for antibiotic, (ii) composition of cow urine for protecting and repairing DNA, and (iii) Gomutra distillate as a anti-infective and anti-cancer agents [8, 9] on Gomutra benefits. In addition, Gomutra has also been used for the synthesis of silver nanoparticle (AgNPs) for bacterial control and fungal pathogens [10] which proves Gomutra, by virtue of the high anti-oxidant property, to be a green alternative to hazardous reducing agents for synthesis of nonmaterials.
D. Ritha
The unique surfactant property of the Sapindus fruit (Ritha) makes it an all-purpose cleaner -for skin, hair, laundry, dishes and pretty much anything else that requires cleaning [11] .
E. Dry Scouring
Fullers' earth is composed mainly of alumina, silica, iron oxides, lime, magnesia, and water, in extremely variable proportions, and is generally classified as a sedimentary clay [12] . Fuller's earth usually has a high magnesium oxide content. Important uses are in absorbents and filters. Fuller's Earth powder as it is safe, non-toxic, has high absorption capacity, deodorization properties, and is a naturally occurring mineral. Fullers' Earth was used as particulate matter to adsorb impurities from the raw wool since it an abundantly available, safe and cheap natural mineral.
II MATERIALS AND METHODS

A. Wool
Merino wool of Australian origin (approx. 22 micron) was used for all scouring experiments details of wool fiber given in Table1. The chemicals used were Sodium Carbonate (L.R. Grade), Lissapol-N (Non-ionic degergent, L.R. Grade) and ethanol (L.R. Grade) and ethanol (L.R. Grade) for soxhlet extraction. Ritha powder was purchased from local market in one lot for the experiments. For every experiment, Fresh Gomutra was used for treatment and the urine obtained was from the same cow. For every experimental setup a fresh Gomutra was used which was collected on same day of experiment. The stone of fuller earth material was brought from the Rajasthan and the grinding was done at Wool Research Association with the help of ball milling machine for experimental purpose. 
B. Methods
Conventionally, wool was scoured in aqueous condition in five baths using a combination of detergent and alkali sodium carbonate. The conventional recipe of wool scouring is presented in Table- 2. Ultrasound technology was used in this comparative study, the optimised process parameters [13] was temperature 45 0 C, time 9 minutes and MLR 1.40 with chemical concentration of sodium carbonate 1.3gpl. and Lissapol 0.8 gpl. In other set of experiment the wool scouring was done using Gomutra and Ritha solution, were optimised recipes [14] of the wool scouring are Gomutra 150 gpl and Ritha solution of 20 gpl at temperature of 50 0 C and for time of 10 minutes. Fuller earth materials were used with optimised process parameters [15] like scouring temperature of 50 0 C, time of 10 minute and materials ratio of 1:2. 
C. Measurement of Alkali Solubility of Wool
The alkali solubility of differently scoured wool were studied using IWTO-TM-4-2000 standard test method. The values were calculated as a percentage of the original mass, according to the equation given below, Where, M1 is the mass of oven dry sample before sodium hydroxide treatment, and M2 is the mass of oven dry sample after sodium hydroxide treatment.
D. Measurement of Moth Proofing Property of Wool Fiber
As per ISO 3998 standard test method the mothproofing of wool fiber was tested. In this method, Larvae were placed on sample for 14 days at controlled standard conditions. The feed loss was measured after 15 days.
E. Measurement of Felting Propensity of Wool Fiber
Measurement of felting propensity of wool fiber is done as per the standard test method IWTO-20-2004 .
F. Dyeing of wool fibers
Any change in dye uptake of wool fiber was study using natural dye and synthetic dye.
III. RESULTS AND DISCUSSION A. Alkali Solubility of Wool Fiber
The Alkali solubility of wool is an indication of the extent of damage to the epicuticle layer of the wool fiber when they have gone through various processes. The damage to the epicuticle layer increases, alkali solubility of wool increases. Table 3 shows that, in case of conventional wool scouring process, use of chemical is higher; also, the processing parameters like temperature and time are harsher. All these factors causes damage to epicuticle layer of wool fiber and hence the alkali solubility of wool increases when they are scoured with conventional scouring process. When the ultrasound technology was used for the wool scouring, the chemical consumption, scouring process temperature and time were reduced. All these factors helped in reduction in damage to the epicuticle layer of wool fiber. When the damage to epicuticle layer is less, the alkali solubility of wool fiber is reduced. When the wool scouring was done with the help of natural material Gomutra and Ritha solution, the damage to the epicuticle layer is less than ultrasound wool scouring process, this may be due to absence of chemicals in this process.
In case of Gomutra and Ritha solution scouring, one additional treatment of bleaching was given for reduction in the yellowness of wool fiber [14] . Due to bleaching process, the damage to epicuticle layer of wool fiber increases, and hence the alkali solubility of wool increases as compared with normal Gomutra & Ritha solution scouring.
It was observed that the dry scouring process has less alkali solubility of wool fiber. This may be due to no use of chemical in the entire process of scouring hence the fibers were not exposed to any chemical treatment and the epicuticle layer remained undamaged and alkali solubility decreases.
B. Moth Proofing Property of Wool Fiber
Protection of the woollen textile products from moth has been a continuing subject of development. The clothes moth and carpet beetle are the important moth species, which feed and grow on protein fibre causing damage to woolen products.
From Table 4 it is clear that the use of the Gomutra as the scouring agent acts as a mothproofing agent. The increase of yellowness of wool fiber after the Gomutra scouring is the indication of presence of ammonia. The presence of ammonia in the urine may be the reason for mothproofing activity of wool, this helps to resist the moth larva from attacking the wool fibers. When the Gomutra scoured wool is further washed or any further process is given to this scoured wool, the mothproofing activity of wool reduced. This is due to removal of ammonia in washing process. In case of conventional wool scouring, fiber loss is almost 50 mg per gm. The harsh process parameters in conventional scouring process cause damage to epicuticle layer of wool fiber. Once the damage to the epicuticle occurs, it is easy for moth to attack the fiber surface. Other technique like ultrasound and the dry scouring does not have any significant effect on the mothproofing property of wool.
C. Felting Property of Wool Fiber
In case of wool fiber, felt ball density is used as an indication of the felt ability. The smaller the ball, the greater the felting ability of wool, in other words the higher the value of the ball density, the greater the felt ability of the fibers. Table 5 shows that felting tendency of the fiber reduces with scouring technology adopted. When the ultra sound scouring technology was used for the wool scouring, the use of chemical, temperature and scouring time in process was reduced along with reduction in the agitating of wool fibers. This reduction in process and agitation process causes less damage to wool fiber. The less damage to fiber reduces the felting tendency of wool fiber. In case of Gomutra and Ritha solution in wool scouring process the conventional chemicals were not used and also less temperature and process time is required. Hence, the damage to wool fiber is less and felting tendency was reduced. With addition of bleaching process to scoured wool, damage to wool surface occurred. This damage increases the felting tendency compared to non-bleached wool. Less felting tendency was observed in case of dry wool scouring process which may be due to less damage to fiber. The wool fibers were not subjected to any harsh treatment, no surface damage occurred, and hence the wool fiber shows less felting tendency.
D. Dyeing of Wool fiber
The purpose of this study is to study the effect of wool scouring techniques on the dyeing behavior of wool fiber. A metal complex synthetic dyes were used for dyeing of wool. While the effect of natural dye was also studied by using the Turmeric and Henna dye extracts. From Table 6 , it is clear that the depth of shade on wool fiber is higher when they were scoured with dry powder. This may be due to less damage to the wool fibers during the process and more whiteness of wool fibers. Further, due to bleaching of wool in Gomutra and Ritha solution wool scouring process the depth is increased as compared to non-bleach wool. Other variations in the K/s values are due to the high degree of variability in fiber dimension and non-uniformity of wool fibers. The trend is almost same for the natural dye and synthetic dye molecules. IV. CONCLUSION Optimizing the four important process parameters in ultrasonic scouring (eg. temperature, time, liquor ratio and chemical concentration) and comparison with the conventional methods, it has been found that ultra sound technique improves the scouring efficiency. Natural Gomutra and Ritha scouring of wool have the potential to save water and energy, this method improves product quality and reduces the time and use of chemicals. Also this type of wool scouring achieved the industrial standard of residual grease with added benefits of moth proofing to the wool fiber.
The alkali solubility of conventionally scoured wool was higher than the dry scoured wool, which may be due to some degradation of epicuticle of wool caused by the use of sodium carbonate at relatively higher temperature of 60 0 C.
